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I. INTRODUCTION
Detailed knowledge of electric field or space charge distribution in dielectrics is necessary for the understanding of charge storage and transportation. However, owing to the difficulty and complexity of experimental work, progress has been made over the last 20 years in terms of both charge measurement and numerical methods of analysis of space charge under DC conditions [1] [2] [3] .
However, the influence of space charge behaviour on insulation degradation under complex electric fields, such as AC and combined AC and DC stresses is still a debated topic, even though the research in this area has been proceeding for a while. There are two possible reasons.
Firstly by the Continuity equations [3, 8] .
Where p is the net charge density; E is the permittivity of the dielectric; and s is the source term.
The Continuity equation is solved by splitting methods, and
Eq3 is split into two, Eq4 and Eq5, where Eq4 is homogeneous while Eq5 is of only one variable and constant coefficients.
The source term is designed to present the effects of charge recombination and trapping phenonina, and in consideration of each species (mobile/trapped electrons/holes) the Eq5 should be presented in four terms.
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Where J is the conduction current density; J.1 is the mobility of charge carrier and is field dependent; v is the drift velocity;
J.1o is the mobility under low electric fields; ml, m2 are the power indexes; n is the density of mobile species; and E is the fe(O , t) = AT 2 exp(:�ei)exp(: T fh(d, t) = AT 2 exp(:�hi)exp(: T e:��t ») (8) Where Je(O, t) is the injected current density of the electrons at cathode andJh(d, t) is of the holes at anode; E(O, t) and E(d, t) are the electric fields at cathode and anode respectively; A is the Richardson constant; T is the absolute temperature; e is the elementary charge; k is the Boltzmann constant; Wei and Whi are the injection barrier heights for electrons and holes; and E is the permittivity of the dielectric.
Where fe(d, t) and f h(O, t) are the extracted flux of electrons and holes from the electrodes; 11 is the mobility of charge carriers and ne l' and nh l' are the density of mobile electrons and holes.
The total current density Jt(x,t) is the sum of the conduction current density (first term in Eq 10) and the displacement current density (second term in EqlO).
aE(x,t)
The applied voltage used in the simulation can be expressed as:
(11) V = Vpsin(2rr ft) + V offs et s Where Vp is the peak voltage and f is the ac frequency, in this paper, Vp is equal to 9.,fi kV, V offs e ts is 4.5kV, and f changes from 0.005Hz to 50Hz.
Specific parameter settings are shown in Table I Te(t) = fad p(x, t)dx
Where TC is the total charge amount function changing with time, d is the sample thickness and p is the charge density function of time and spatial coordinate. (Fig.4) , due to the influence of SO% DC component's within the applied field. However the peak values of both accumulated holes and electrons under the combined condition are larger than those under DC condition. This is because the maximum magnitudes of the applied combined fields are larger than that of DC field owing to the AC component, causing a larger amount of charge injections (Schottky injection's exponentially relationship between injected amount and electric fields). And this is because positive charges are moving slower under the applied combined AC and DC conditions, comparing with under the pure DC condition, due to the holes' mobility field dependent effects (Fig.2) .
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